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ABSTRACT Studies were conducted to compare the cell-mediated immune response of the 
Delayed Amelanotic (DAM) line of chickens with that of the line from which it originated, the 
Brown (BR) line, and a distantly related environmental control, the Light Brown Leghorn (LBL) 
line. Assays used to evaluate cell-mediated immunity were graft versus host (GvH) splenomegaly 
and the phytohemagglutinin (PHA) skin response. The three genetic stocks showed different 
responses to both tests with a variation in ranking between the tests. The GvH response of BR birds 
was significantly greater (P<.01) than that of DAM birds, which was in turn significantly greater 
(P<.001) than that of LBL birds. In the PHA skin test, the responses of BR and LBL birds did not 
differ but were significantly greater (P<.001) than those of DAM line birds. 
(Key words: cell-mediated immune response, graft versus host reactivity, phytohemagglutinin skin 
response, delayed amelanotic line chicken) 
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INTRODUCTION 
The Delayed Amelanotic (DAM) line is an 
experimental line selected for spontaneous loss 
of normal feather pigmentation (Smyth et al., 
1981), whereas the Brown (BR) line is the line 
from which it originated, and the Light Brown 
Leghorn (LBL) is a distantly related environ-
mental control. In the first paper of this series, 
comparisons of immune function between the 
DAM, BR, and LBL lines showed significant 
differences in antibody production between the 
lines at young ages with DAM line responses 
being higher (Lamont and Smyth, 1983). The 
present studies examined cell-mediated im-
munity in these three lines by measuring graft 
versus host (GvH) and phytohemagglutinin 
(PHA)-induced skin responses. 
MATERIALS AND METHODS 
Genetic Stocks. Three lines of chickens 
maintained at the University of Massachusetts 
Poultry Research Center were used in these 
studies. The origin and relationship of the LBL, 
'A portion of these data was presented at the 
1983 Annual Meeting of the Poultry Science Associa-
tion. 
2Supported by NIH Grant AM25252 and the 
Massachusetts Experiment Station. 
3Department of Animal Science, Iowa State 
University, Ames, IA 50011. 
BR, and DAM lines are described in the pre-
ceding paper in this series (Lamont and Smyth, 
1983). The DAM line birds used in the present 
studies were from the 12th generation selected 
for loss of normal feather pigmentation. All 
three lines were housed together in wire cages 
or floor pens and allowed food and water ad 
libitum. 
Graft Versus Host Assay. An adaptation of 
the procedures described by Bacon et al. (1973) 
and McCorkle et al. (1979) was used. Peripheral 
blood from 6- to 10-week-old donor birds was 
collected in 3.8% sodium citrate (4:1). A .25-ml 
sample of blood-citrate solution from each 
donor was applied to the dropped chorio-
allantoic membrane of five 13-day-old White 
Leghorn embryos. Control embryos received 
PBS-citrate solution. The weight of the embryo, 
excluding yolk sac, and the weight of the spleen 
were measured 6 days later. Spleen weight 
ratios were calculated by dividing weight of 
spleen (in mg) by weight of embryo (in 10 g). 
Splenic indices were calculated by dividing 
grafted embryo spleen weight ratios by control 
embryo spleen weight ratios. 
Phytohemagglutinin Skin Test. The PHA 
skin response was measured by the technique of 
van der Zijpp (1983). Eleven-week-old birds 
were injected intradermally in the wing web of 
the nonbanded wing with 1250 Hg PHA P 
(Difco) in .125 ml phosphate buffered saline 
(PBS). The control wing received .125 ml of 
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TABLE 1. Graft versus host response of Delayed 
Amelanotic (DAM), Brown (BR), and Light Brown 












6.80a ± 2.73 
10.78° ± 4.24 
3.20c ± 1.53 
a ' ' Different superscripts indicate significant 
differences (BR/DAM, P<.01; DAM/LBL, P<.001). 
Table 2. The wing web thickness immediately 
after injection did not differ between lines or 
between PHA and control wings (data not 
shown). The average thickness immediately 
after injection was .26 mm. The WS in the 
control wing was not significant in any of the 
lines and the effects of genetic origin were not 
significant for control WS. There was a sig-
nificant genetic influence on the wing web 
response to PHA injection. The PHA-WS and 
the WI of the DAM line were significantly 
(P<.001) less than that of the LBL and BR 
lines. 
PBS. The thickness of the wing web at the 
injection site was measured with a micrometer 
immediately after injection and 24 hr later. 
Wing web swelling (WS) was calculated as the 
difference in web thickness measured 24 hr and 
immediately after injection. The wing web 
index (WI) was calculated as the difference 
between the WS of the PHA-injected and the 
PBS-injected wings. 
Statistical Analysis. The data were analyzed 
by analysis of variance and a 5% probability 
level (P<.05) or lower was accepted as sig-
nificant. 
RESULTS 
Graft Versus Host Assay. The peripheral 
blood leukocytes from the three lines tested 
differed significantly in their ability to produce 
a GvH response (Table 1). The splenic indices 
of the BR line birds were significantly (P<.01) 
higher than that of DAM birds, which were 
significantly (P<.001) higher than that of LBL 
birds. 
Phytohemagglutinin Skin Test. The results 
of wing web injection with PHA are shown in 
DISCUSSION 
The cell-mediated immune response differed 
between the DAM, BR, and LBL lines. The 
response of the DAM line, which has been 
selected for spontaneous depigmentation, was 
intermediate to the other two lines in GvH 
reactivity and lower than both in PHA skin 
response. This contrasts with the antibody 
production of the 3 lines in which DAM birds 
had higher antibody titers than LBL birds 
(Lamont and Smyth, 1983). The elevated 
antibody responses of the DAM line suggest a 
generalized hyperactive humoral immune sys-
tem. The present studies do not, however, 
indicate a similar hyperactivity in cell-mediated 
immunity in the DAM line. In fact, both 
measures of cell-mediated immunity used 
showed a lower response in the DAM line than 
in the BR line from which the DAM line 
originated. Thus, the disease pathology related 
to the immune system of the DAM line (Boissy 
et al., 1983, Lamont and Smyth, 1981) may be 
due primarily to B-cell hyperreactivity, not 
T-cell action. Supporting evidence for this is the 
lack of alteration in disease incidence following 
TABLE 2. Phytohemagglutinin-induced skin response of Delayed Amelanotic (DAM), Brown (BR), and 












.05 a ±.08 
.05 a ±.07 
.02 a ±.03 




.89a ± .14 
1.52b ± .25 
1.62b + ,26 
X± SD 
Wing web index, 
X ± SD 
.83 a ± .17 
1.46b + .25 
1.60b ± .27 
Different superscripts in the same column indicate significant differences (P<.001). 
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neonatal thymectomy (Lamont and Smyth, 
unpublished observation). Studies in the Obese 
strain of chickens, which develop spontaneous 
autoimmune thyroiditis, indicate that this 
disease pathology is due to B-cell hyperre-
activity but also suggest that T-cell abnormali-
ties, such as defective function of suppressor 
cell populations, may be involved (Wick et al, 
1974). Further studies are necessary to eluci-
date the contributions of various T-cell sub-
populations to the depigmentation charac-
teristic of the DAM line. 
The splenomegaly measured in the GvH 
testing was probably due primarily to histo-
incompatibility between donor and recipient. 
Unfortunately, the three donor lines had not 
yet been tested for B locus haplotype. The 
recipient line was selected because it had not 
been crossed with the donor lines in the past 
five decades, and it was known to be homo-
zygous for a single B allele. The B haplotypes of 
the DAM, BR, and LBL lines are presently 
being characterized. 
In agreement with work by van der Zijpp 
(1983), the present studies also do not show a 
correlation between measures of cell-mediated 
immunity and antibody production (Lamont 
and Smyth, 1983) in different genetic stocks. 
Additionally, the present studies do not dem-
onstrate a similarity in ranking of the lines in 
response to the two different measures of 
cell-mediated immunity that were applied. 
Thus, accurate profiling of cell-mediated 
immune function in different genetic stocks 
may require the use of more than a single test 
parameter of cell-mediated immunity. 
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